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(54) STERILIZATION COMPOSITION 

(57)Abstract: 



PURPOSE: A sterilization composition that contains a compound forming active oxygen and a 
quaternary ammonium salt, thus increasing germicidal power. 

CONSTITUTION: Said composition contains 0.1 W50 wt% of a compound forming active 
oxygen as hydrogen peroxide and 0.05W30 wt% of a quaternary ammonium as 
benzethonium chloride. These compounds are hardly effective on Staphylococci when solely 
used but they develop the synergism when combined to kill effectively them and prevent the 
suppuration of wounds and burns. When necessary, other ingredients as nonionic surface 
active agent or agents to prevent the deccomposition are added thereto. The quaternary 
ammonium salt keeps bubbles of oxygen stable, thus increasing germicidal power. 
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Title of Invention: Composition for sterilization and 

disinfection 



SPECIFICATION 



1. Title of the Invention 

Composition for sterilization and disinfection 



2. What Is Claimed Is: 

(1) A composition for sterilization and disinfec- 
tion comprising 0,1-50% by weight of a compound capable 
of generating active oxygen and 0.05-30% by weight of a 
quaternary ammonium salt compound. 

(2) a composition according to Claim 1, wherein 
the compound capable of generating active oxygen is 
selected from the group consisting of hydrogen peroxide, 
sodium percarbonate, sodium perborate, urea peroxide and 
lauroyl peroxide. 

(3) A compound according to Claim 2, wherein the 
compound capable of generating active oxygen is hydrogen 
peroxide. 

(4) A composition according to Claim 1 or 2, where- 
in the quaternary ammonium salt compound is a compound 
represented by the following formula (I) or (II): 



R 2 
I 



\ 



/ 



Ri — N — r 4 
I 

(I) 



R 5 - + N 



\ 



/ 



(II) 
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(wherein at least one of Ri, R2, R3 and R4 is an alkyl 
group having 8-20 carbon atoms, a methyldodecylbenzyl 
group or a diisobutylphenoxyethoxyethyl group which may 
be substituted with a methyl group and the rest is a 
methyl group, an ethyl group, a phenoxyethyl group, a 
3,4-dichlorobenzyl group or a benzyl group; R5 is an 
alkyl group having 8-20 carbon atoms; and X is a 
halogen, NO2/ SO4 or SO2CH3) . 

(5) A composition according to Claim 4, wherein 

the quaternary ammonium salt compound is selected from 
the group consisting of laurylbenzyldimethylammonium 
chloride, myristylbenzyldimethylammonium chloride, 
cetylbenzyldimethylammonium chloride, distearyldimethyl- 
ammonium chloride, dicetyldimethylammmonium chloride, 
laurylbenzyldimethylammonium bromide, cetyltrimethyl- 
ammonium chloride, diisobutylphenoxyethoxyethylbenzyl- 
dimethylammonium chloride, diisobutylcresoxyethoxy- 
ethylbenzyldimethylammonium chloride, cetyldimethyl- 
ethylammonium chloride, dodecyldimethyl-B-phenoxy- 
ethylammonium chloride, laurylpyr idinium chloride, 
cetylpyridinium chloride, cetylpyridinium bromide, . 
raethyldodecylbenzyltrimethylammonium chloride and 
alkyl-3, 4-dichlorobenzyldimethylammonium chloride. 



- 2 - 



3. Detailed Description of the Invention 

This invention relates to a composition for 
sterilization and disinfection, more particularly to 
said type of composition characterized by containing 
a compound capable of generating active oxygen and 
a quaternary ammonium salt compound by which the 
sterilizing effect is enhanced synergistically . 

What is called pyogenic bacteria generally 
refers to staphyrocpccus aureus, which is causative of 
suppuration of wounds, burns and other bodily injuries. 
Hitherto, the 0.1% quaternary ammonium salt compounds 
or the compounds capable of generating active oxygen 
(especially 3% hydrogen peroxide) have been commonly 
used for the purpose of sterilization and disinfection, 
but the sterilizing effect of these compounds against 
staphyrococcus was skeptical. In fact, actual 
measurement of sterilizing power shows that hydrogen 
peroxide at a concentration of 3%, which is the ordinary 
level of concentration for use of this compound for said 
purpose, exhibits almost no sterilizing effect against 
staphyrococcus due to strong catalase activity of this 
bacterium. Even when this compound is used at a 
concentration of 6%, there still is observed the growth 
of said bacterium. In the case of quaternary salt 
compounds, although the growth of staphyrococcus can 
indeed be inhibited by contacting a low-concentration 
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solution of this compound with said bacterium for 
two minutes, this growth inhibitory effect is not a 
sterilizing effect but derived from a bacteriostatic 
action, so that when cultivation of the bacterium is 
further continued in a medium for a long time (more 
than one week), there is eventually observed the growth 
of the bacterium even at a concentration of 0.05%. 

Thus either of hydrogen peroxide and quaternary 
ammonium salt compounds would prove unsatisfactory in 
their sterilizing effect depending on the disinfecting 
conditions and had the possibility of causing suppura- 
tion of wounds. 

In view of the above, the present inventors 
have made strenous studies for developing a sterilizer 
free of said problems and, as a result, found that joint 
use of hydroqen peroxide and a quaternary ammonium salt 
compound produces a synergistic effect for enhancing the 
sterilizing power and completed the present invention. 

The present invention provides a composition 
for sterilization and disinfection comprising 0.1-50% by 
weight of a compound capable of generating active oxygen 
and 0.005-30% by weight of a quaternary ammonium salt 
compound . 

As examples of the compounds capable of 
aeneratina active oxvqen, wnicn are usaoie in tnis 
invention, hydrogen peroxide, urea peroxide, sodium 
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perborate, sodium percabonate. lauroyl Deroxide and 
the like can be cited. As examples of the quaternary 
ammonium salt compounds usable in this invention, there 
can be cited those represented by the following formula 
(I) or (II): 



Rl — N — R 4 
I 

(I) 



/ 



\ 



R 5 - + N 



(II) 



(wherein at least one of R x , R 2f r 3 and R 4 is an alkyl 
group having 8-20 carbon atoms, a methyldodecylbenzyl 
group or a diisobutylphenoxyethoxyethyl group which may 
be substituted with a methyl group, and the rest is a 
methyl group, an ethyl group, a phenoxyethyl group, a 
3,4-dichlorobenzyl group or a benzyl group; R 5 is an 
alkyl group having 8-20 carbon atoms; and X is a 
halogen, N0 2 , S0 4 or S0 2 -CH 3 ). 

Typical examples of the quaternary ammonium 
salt compounds represented by the formula (I) or (II) 
are: laurylbenzyldimethylammonium chloride, myristyl- 
benzyldimethylammonium chloride, cetylbenzyldimethyl- 
ammonium chloride, distearyldimethylammonium chloride, 
dicetyldimethylammonium chloride, laurylbenzyldimethyl- 
ammonium bromide, cetyltrimethylammonium chloride, 
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diisobutylphenoxyethoxyethylbenzyldimethylammonium 
chloride (benzethonium chloride), diisobutylcresoxy- 
ethoxyethylbenzyldimethylammonium chloride (methyl- 
benzethonium chloride), cetyldimethylethylammonium 
chloride, dodecyldimethyl-8-phenoxyethylammonium 
chloride (bradsol), laurylpyridinium chloride, 
cetylpyridinium chloride, cetylpyridinium bromide, 
methyldodecylbenzyltrimethylammonium chloride, and 
alky 1-3, 4-dichlorobenzyldimethylammonium chloride. 

The contents of the essential components of the 
composition for sterilization and disinfection according 
to the present invention may be varied over a wide range 
according to the purpose of use of the composition. For 
instance, a compound capable of generating active oxygen 
can be blended in an amount of 0.1 to 50% by weight, 
preferably 0 . 5 to 10% by weight, based on the total 
weight of the composition, while a quaternary ammonium 
salt compound is preferably blended in an amount of 
0.05 to 30% by weight based on the total weight of the 
composition. 

The composition of this invention can be 
obtained by mixing the predetermined amounts of said 
comoQn*ftt6, but if necessary other substance or 
substances may be added. For example, a nonionic 
surfactant such as polyoxyethylenesorbitan monolaurate, 
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monopalmitate, monostearate or monooleate; polyoxy- 
ethylene monolaurate or monostearate; polyoxyethylene 
lauryl ether, cetyl ether, stearyl ether, oleyl ether 
or nonylphenol ether; or oxyethyleneoxypropylene block 
polymers may. be blended in an amount of 0.01 to 10% by 
weight for enhancing detergency of the composition. 
Also, in order to prevent decomposition of the 
components by a trace amount of tramp metal(s), it is 
recommended to blend, for example, ethylenediamine- 
tetraacetic acid, diethylenetriaminepentaacetic acid, 
phosphoric acid, pyrophosphoric acid, tripolyphosphoric 
acid or a salt thereof in an amount of 0.01 to 1% by 
weight. It is also exnedient. to blend qlycerin /t 
propylene glycol, ethylene glycol, polyethylene glycol, 
glucose, sucrose or the like in an amount of 1 to 10% by 
weight as tackifier. The pH_£f the comDosition of this 
invention can be properly adjusted with an acid such 
as hydrochloric anid^-jnhngnhnrin arl^, acetic acid, 
sulfuric acid, boric acid or the like or an alkali such 
as sodium hydroxide, potassium hydroxide, calcium 
hydroxide, trisodium phosphate or the like. 

Thus, when a compound generating active oxygen 
and a quaternary ammonium salt compound are blended 
together as in the present invention, oxygen generated 
upon decomposition of hydrogen peroxide is retained as 
foams of the quaternary ammonium salt compound, and 
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these foams are very stable and contribute to increasing 
the sterilizing power while also serving for promoting 
elimination of the bacteria, dust, mud, etc., at the 
surface of the wound, thus elevating the effect of the 
sterilizer-disinfectant composition. 

The following examples further illustrate the 
present invention. 

Example 1 

Hydrogen peroxide was selected as the compound 
generating active oxygen while benzethonium chloride was 
chosen as the quaternary ammonium salt compound, and the 
synergistic effect for sterilization by joint use of 
these compounds was tested. 

The strain of Staphyrococcus aureus cultivated 
in 10 ml of an agar slant medium was added to 0.5 ml of 
a physiological saline to prepare a homogeneous suspen- 
sion. 50 ul of this suspension was collected and added 
to 2 ml of a sterilizer solution of a predetermined 
concentration, and the solution was stirred well at room 
temperature for 2 minutes to contact the bacteria with 
the sterilizer solution. After contact, 10 ul of the 
bacterium suspension was inoculated into 10 ml of an 
SCDLP (five major nutrients) medium containing 500 ppm 
of sodium thiosulfate, and the state of growth of the 
bacterium was observed while maintaining the medium 
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temperature at 30°C. Judgement of the growth of the 
bacterium was made according to turbidity of the medium 
and by microscopical observation. The results are shown 
in Table 1. 



Table 1 







Hydrogen peroxide concentration (%) 
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Example 2 

Selecting hydrogen peroxide as the compound 
generating active oxygen and benzalkonium chloride, as 
the quaternary ammonium salt compound, the synergistic 
effect for sterilization by joint use of these two 
compounds was tested in the same way as Example 1. 
The results are shown in Table 2. 



Table 2 
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